Rapid and sensitive detection of heat-labile I and heat-stable I enterotoxin genes of enterotoxigenic Escherichia coli by Loop-Mediated Isothermal Amplification.
We developed a technique for detecting the heat-labile I (LTI) and heat-stable I (STI) genes of enterotoxigenic Escherichia coli (ETEC) using a novel DNA amplification procedure designated Loop-Mediated Isothermal Amplification (LAMP). The detection limit of accelerated LAMP utilizing loop primers was 4 CFU/test for LTI and was 40 CFU/test for STI, which are 10-fold higher than those of conventional PCR assay (detection limit, 40 CFU/test and 400 CFU/test, respectively). No DNA amplification was observed in LT and ST non-producing E. coli or other bacterial strains; thus, high specificity was verified. The specificity of LAMP assay was also confirmed by digestion of LAMP products using restriction enzymes and DNA sequence analysis. In the accelerated LAMP assay, DNA amplification was detected within 35 min, and thus LAMP is superior to conventional PCR in terms of rapidity. It was confirmed that increased concentrations of primers and Bst DNA polymerase could further facilitate the reaction. Furthermore, with the high amplification efficiency of the LAMP assay, amplification can be visually observed by the turbidity caused by magnesium pyrophosphate, a byproduct of the reaction. Detection of LTI and STI in ETEC by LAMP is thus an extremely rapid procedure with high sensitivity and specificity that requires no specialized equipment. This assay is expected to become a valuable tool for rapid diagnosis in ETEC infection.